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91 Zt 7_n*H ft £ cfl^ « o v 

fM 7flAl^cf. ^ofi 7 fl^ ^ ( a ) A]^>,s.^-Ei ^-B)^ 

^^1" ^Rr (b) A>-g-^H ^ 7fl2] I£ 

(video frame)!:^ cfltb ^ sJ-i- ^S}^ #7fl<4, (c) ^ «]E^ 

^tflS} 7jj^o^ ^-§- n A} 5^ #7jl # IfS}^ 53 tbCf. £r t^ofl 

^ ^ £-°HH %^JZ}- ^ 4^ w.^- 

£ 1 
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7 A^\ w o Vl w{0bject activity modeling method} 

£ 3^r £ ^HH ^ qsft ^ ^-S- ^ll-i: M-eJ-hH * 

jL-lr^iL^. ^*Rr 2.^ ^ ^ojcf. 5£ 

*h ZJj*fl »|J-^6j| e^sfo) Sl^sj 7J«^ ^ A>-g-^H «1 
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<e> o] 7 j- 0 ) o^TlM-, ^M-, ^M-, ^ &f ^4 ^ ^hi 

3 SE^r ^l-g: S^lol^ 3HEi* 7] a]- O.^. ^ ^f-7fl*|$l SL^-g; A>-g-^ 

S.^>( character ize)€ ^ 5U^. °]^& S-H-g- °l*i.g- fls}o} ^°]& a] ^.2. a] 

.2.1- Aj-g-*M o]^l^ o.s.( semantical ly) £1^^- ^ _&£|-. 5E?h °1 

<7> #Eflo] 7j)*)j ^ Hj-^^. - 7 >^ « j^l ^ 5£cK ^fr^ «v 

'SHH^r, ^ #*\7\ °l*H)7fl ^S)<H ^- ^7> ^ ^<H1 

*fl -ffr^l ^^^Ei 7fli 7fl^lll-^r ^(segmentation)^- 3M ^.^tf. 

*1 D J:, ^^AS^-Ei 7flt ^ ^-f 7 > ^Cf. ^-§1, ^-^-ol 

ol^ 7fl^) 2.<g^ *H^*Rr ^Jolcf. 

<9> -g- ol=.J7^]. ^ S Cf^ 7l#^ 5}-^^ ^7lS^ ^ 7fl*fl ^ S.^^ 
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<io> a o v 7] o] = 7l £ 4^ ^^1 3.^*3 «H]£r ( a ) a] 

€^3.-»f-E] ^-^^ «lEi# cj-^l; (b) ^Hl^ ^)Eil- A>-g-5>^ 4 

^ 7flsl ^eflcys-o^l tfl# ^ «]e}<^ ^*Kr #7fl ; (c) ^ ^e^ 

iiflo^ 7jj^o^ ^-§- S A>3>^ ^l;lr 5f-*Rr ^AS. tH}. 

<11> HL*V, ^"71 (a) #7)1^ ^H^Kl -g"^^ 71^5. <5Hfr 3J°I ti>eJ-a]5>cf. 

<i2> #71 ( a ) #7fe, (a-1) Se^lr* ^ 7fl^ ir efl oi ^ 

(a-2) n 7flt #Eflo] cgAV srgflol ZL-f-ifl^ 7J- <%<#%^. -§-^°J ^*cH c^sj-o] 
-§-*l 0 J ^* ^*Rr #31; ^ (a-3) ^sj-oi^^s^tL^ -g-E]^ #sL-?- »AEi# 

<is> A j. 7 | (a _ 2) ^ ^(intensity), 3*] 

(x,y), %*\<& ^]Elef ^- ufl, ',<*)- A-iC*-^*))^*, u^iflo^i*. zfl^o} ^o) 
^711- 7l«Vo.s SH, <g>*M| ^ *D ^>^"( summed square 

difference)^ 7 '^- 7 '-'^^ 2 ^- 2^3-^ -g-^<a ^13*Kr #7fl ; 

<14> SE$, ^J-71 (b) #31*r, ^ " CP,^ 2 ,...^) fe z]- ^ ifl^C^>ofl^ 7^5} -g.*jo} 
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&^r, L-Br = 31^ (video frame) SE^r ^ &^°] ^, d -b *}-^ ^, 



3g^- tfjB], ^ «J]Ei saflel^i ^Kcovariance matrixHsJ- it nfl , 
tefl ^(observation class) "3--?-^ «S]Ei ^7> ^°]*)^, p ( z > # 



P(Z I q) = 



exp(~ (Z-m) 3P )e , (Z-m)) 



(2,)"iei ,/2 



^ ^ 31^*}^ #31;* itsfb yf^sl-E}. 



<15> 



£t>, #7i (b) #31tt, z = z -™ , <*>9\ iHU^^i ^122] *]jIL ZL-H- 

£| ( or t honor ma 1 eigenvectors), tfl 2 ]" Ji-n-^t (diagonal eigenvalue)°l &r H" 

1 ^ 

sfl^]^ ^l^^ 0 !^ Ik «fl , #2fl^( observation class) "3.-^ ^ ^ z 7\ 



# , ^-1" P(Z I Q > * 



P(Z I Q) 



1 , 



C2,)"|A|" 2 



1 

exp(-— I> 2 /2p) 



(2*p) 



<16> 



<17> 



^j±.2.<i (Hidden Markov Model: HMM)-§r ^r-g-^r^ S.a>^ #31;* ifsir 3M 

^ #31 i2f j A}o}o] {«, y } > ^-Efl jofl Sfl^^ ^ ^M. ^ 

{b j Q} > ^ #Efl «fl, X= {3,^,5, K^JL, #Efl 

3={4„ <7 2 , .jj. ^-Efl ^ CflojEll- 7)^5. ^S}^ «> 
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<is> itth ^y] 4€- °1^7i ^]3H (a) 

= efl<g#<H| tfi$ ^-3 ^Hr ^-^1; (b) ^ 

<20> £ H]^ i^o} ^Al^ofl 7J]^1 ^ « 0 >^o] ^ nf7il-i:# 

changes)^] 5U^r t^IM. 3H€ ^ ^^5., ^^1^ -g-^<>j <£t11 

Jli^Rr a>a-3i*>cf. tr)-^, ^ofl^^ -g-*l<S -£ri# 7]^L °]7> % 

S.€*8*h=K ^HHH^r ^^*V -g-z]<y i?g 7)*}°) 

<2i> £ M: -S- ^aHH af^- 7jfl^l ^^H^ ^ , t 

ofl ^tb ^^fl -E.'g (Manual state model selection)^- A}-g-*H 2- 
3l°Jlr* ^ 7fl£) = 3j|<y aff^ zl^^Vjl :z^pg£ cgAV He11 oj 

# ^Efli^ ^^^(^l 102). 

<22> Z}- 7fl^ ^"Efl^ ngflOj Zll-lfl^ Z]- ^^5- O^O] "S-^^ ^McHl 

^Sj-O] ^-31 oj ^^Cf(^7ll 104). ^7H, -g-ZOo] ^ «f7l 

(intensity), t^r ^tV, ^ (x,y), v ^ ^tH&F * , 
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<23> i] 

€ 2} ^^-^^-(summed square di f ference) " ^'^^t ^^sj-s]-^ 

<25> 7l«]:S) ^6j|>H^, 7J ^1^ 3.7} 7} 23J *fl *}°] ^ ^ ofl is} 

oj ^ qo_i*\ t 7j\*\]g) -g-2]<y£r ^sj-ol 2.f(affine model)^- ^>-g-*M t 

^ifl^, o^o] s.€ A>-g-*M -g-*]<y# e^s^ ^ $Icf. 0140] 2.^, 

<26> [^SJv&J 2] 

<27> ^ ^-o] u^iflc^ ^t}. o} 7 H, O^if *!*f|#^ ojo)o} ^. 

-v= / 1 x y 0 0 °\ 

vw looo 1 xyjo]t}.. 5Eth /c l ^ 2]i2 tfl^^l-Jl, k », * 3 , ks , ^ 

k «T= S.^ ^ (deformation)^ *l) ^tWfe- ?H1 tr^. °H , * 2 , * 3 , 

*]<y ^)e-1 - C*..*-^ ^i^^o] -§-E] ^(optical flow vector)**!^, rtj-^ 

*\, -g-^l°J -g-E]2| ^Ei# ^ ^ 5^(^31 106). 
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<29> [^^1 3] 

^ , 1 2 Z. 1 2 Z. I 2 — 

<30> ^ > o^sj-o] 0.^01 3.3 2| «]Ei5. 01=0^71^ 3^1 ^ 

rfXL ^^ *)£Mi}. ttf^ ; ^E}^ #5.4- tfjE^l-i; tflEi ^4(^1 108). 

<31> JL^l «]Ei 7HMo> .^--^M) S^ig- - ^rf. olnfl, ^7} 7>-f A) o> 

cf. ^ #efli (observation class) "S^Ei ^ ^7} ^o] > ^f- «- 

<32> [^^1 4] 

exp(— (Z- W ) r )e , (Z-/«)) 



V*T\QV 

<33> 3). ^-O] TflA]-^ - olcf. ^7H, Z^r ^ ^ *}Ei 3g ^ tfjE-], Q 

^ lajEj z£) ^nflHl^i^ <8€(covariance matrix)!- M-^-^Hcf. 
<34> 4^11 v\A ^ €-2fl^l tfl*H >H^*>^, ^ 

h^-slHI ^(KLT:Karhunen-Loeve Tansform)-ir *)-8-SH #7] 4^ 31^* ^ 

w. ^=^-^5} ^4. cf-g-o.^, ^afl&i'di ^i^a-, ^ 

-H-rr (or t honor ma 1 eigenvectors), ol-^-^(di agonal eigenvalue)°l 
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<35> [^*v^i 5] 



Q = <DAd> 



<36> 



ol 



1 



1 



<37> [^*VA1 6 ] 



^(Z I Q) 



exp(-— Ev-/a/) 
2> l 



(2«>"|A| ,/2 



TV 



(2*p) 



(N-Myi 



<38> 



o.^.*) e^>^-€ *r <4sH, -^HHH^ #efl ^(observation 



class) ^S.^ ^ ^ ^7} ^<H*13L />C*ln)# -# 7 ) 6* A>-g- 

*f<^ Tfl^WC^l 110). q-g-^-S., -8-71^- ^1 Tfl^ -g-i# A>-g-§>C^ Z}- ^l-Efl 

S.^^ 112). 



<39> 



114). ^HHH^cr tflSl 7fl^]o] -g^-g- SA>§>71 *l€-*K2£„E. 

'S (Hidden Markov Model: HMM)# ^l-g-W. ^l^-*}^- JE.*!^ a]*H| ^ tf<#s!}-7fl i£ 

S^Hr 4Sf|; nfl A^ol JjL^ 2.^5. <£s^ 5^. 

^^Cf. «1€- 43l£tt A|-g-*l- ^ olAlollA-]^, -g-^oj 5.^5. H<S^^ 

^ ^^Hr 7>^^H1, J=^H^ 4*cHH 5.^ 33-t;3 o] 7l§ n> 
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a. ^(hidden Markov model )■§- *H*-*rfe3l °)$-8r cf^tb ^-g- 

sf7l ^sflx^olcf. e^H *l€-(hidden)ol^fe- -§-<Htt A o VE fl7> Kfl^ofl ^t-Tfl&o] 3.** 

#*Hr ^ ^ { * ()} , 71 S7l #£fl -g-iB}- ^ nfl, 



T SZcf. #3) 3= <*i»«2» ~>9J<% 2:71 ^3) ^ ^ Hl^i cflolE] 
(Baum-Welsh) *fl^ ^* *r-g-^r°1 ^3-^ M efl o] ^ € ^ 



<40> 7] 



<42> 



^Bfl SEtt #3) ^ 7J^^ O.S ^€ ^ ^^M", ^HHH^r 4 7 fl 
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tfl^ d\}^- Lj-Efifl&cf. £ 2a<H]^ bd^fl 5]^ 5 ti£c| 

3 °}1«- M-Efvfl^ji, s. 2b«flfe «J-^o] bd°fl Sl^VM-SL^ ^1- M-Ej-vfl^cf. 

£ 2al- ^-S*}^, *>M-^ #Efl<*IM cj-g. ^sfls ^^]-7lu|- o^o] ^ 

* -§-^^>7fl 0.333A5. -^^^Tfl ^3<H 9X^. ^3HH 4 s_ 4 

5-t #7flsl ^o^v IS. ¥^4. SWt!:, £ 2b« *>M-^ #Efl 

<M #Efl=. ^^T^ Ol^o] ^-Efl^. ^-^^ ^-l-o] 14 =7)1 

7) ^ Hi^l ^ ^ 4^- ^ 7HS1 ^-Efll:^ ^ *J|t # 

<44> Aj- 7 1^ ^-o. 7J ,^ ^ lt |.s^ ) v]€[SL olcjlAj o}^ o] 

^ = *^ ^iLtl: 7J}Sfl y^-&oi a.^*} 

<45> 0^0] ^a^H 0^ 7»%} 5LTg% tg-ig o. ^3 ^Hl^Kstatic cameras)^ 

^ ^ ojcf. -sl-xlnV, ^-g-5>ZL^> ^ Al^eflo] £ ^ ^Hl^Ccamera 

motion)'?! -§"3^-8: ^ ^H^H 0 ) W". -D^-i-^- o]^T-o) ^a] 

<46> o]^ > ^g-g. 4^#"8r 7l#*]r4. H 3°fl*r ^Al^ofl 4^. 7J] 

*fl «?H u o^2l ^ ^7^1 ^-i; ^#5LS.M1 ufE|-^^cf. £ 3* ^-S^, % 

oi^i^l-jl^ ^ ^WC^Tfl 302). ^.2.=., ^€ cgAi- sc 

3l 0 Jl:oll tfl^l- -g-a]^ ^^ofl o^l-o} ^ ^^4(^7^1 304). #7jl(304)^r £ 
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1* ^711(106)^ Ji£X[<L3. ^^Jl °l*fl€ ^ 5£tK 

306)S}JI, tflsH ^>-g-*>^, a]^^1- 

iefloio) ^ uj-Bj-i^ <#o) ^ z„ z„ ...,z rfe ^ i,2, r wi^j ssfloja] J^i 

^fl, ^r 0 ^ < x i.^-.^}o.s.^.e1 ^o]^_ c^^V i^]o]3f 

308). <8^£r J=3]°l^ o^o^ ^ jofl §fl^>^ ^-1- -»= W>^ -7l 

2.3. EM(expectat ion-maximization) ^jlB^-i- *l-8-*M 3MM?1 
(Kalman filter)^ o)l^ ^j^^g. 7 }^^ HelH^H A}-g-^ H7l^ 3.711- 

<48> ol S.^, ^^0] o]^ ^-o. j^^. 7j^]^ o]Al^ ^Jol 7^1- 

^. ^7]^- ££r 7jj^l o]ai tij-^ofl ^jq. ^ Jl 

^0.5. ^l^^Cf. ^1, A C V 7] 7J]*fl ^ « 0 >^<H1 ttfS^, 7fl*H-i- ^ft}*) ^J7t£ 

<49> 2.^, ^"71 <4 £ ttf-^ 7fl^|l S.cfl^ ^aj. 7 J1 ^ 0]M 

£2^1 ^^Rr ^ iH = X-flzL°]m-i-^ #*fl ^^Ei SSZLSfl 
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<50> #^*V wl-Sf ^-o] ^ofl nj-eig alc]^. ol^l ^ o]^ £-0)0^ o]# ^jq. 
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(a) Al^i^«-Ei #5L-f *}El« ^*Rr ^1; 

(b) ^jE^l- A}-g-3M ^Hr 7fl^l °§# =2floj*6fl tfltb ^ «jE^ 

(c) s-^i S-l; £-5L» >M»8-*M ^-Efll-# £f^^ #7fl; ^ 

(d) 7l^S. Al^^xfl^ 7fl^o 1 s.a>^ #7)1;!- 

2] 

XI 1^ &<H*1, ^ (a) #3)Tf, 

^^Kl ^* ?]^sL §m 53* ^8°-3. *m 7 « «o V ^. 

3] 

*)12"M (a) 3: 

(a-2) 4 7fll ^"Hfl^ cg^- ngfloj ZLl-lflS] Zj- <^^1 -g-3|«g ^ofl o^o} ©1 

-§-*]<y #741; ^ 

(a-3) ^^Kl^*^^ ^€ #5.4- ^i* ^<sKr # 711;!- £#*Kr ^ 

^'11 5}c IfJ-lg. 
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i^^r 41 

^13%H1 &<>H, #7} (a-2) #7fl^ ( 

^tt H-71 (intensity), t^r x ±= Jfl*] (x,y), v ^ «?^e^ ^ 

cg^ofl ^ *H -&*>^-( summed square di f ference) - ',.,(*-v<x>» 2 .g. ^gj.^ ^ 
-§-3°J ^JL*I ^3«Hr ^7^1;!- JSL^SRr ^ sfe 7fl^l s.^^ 

*U*cH 5U°H, ^71 (b) ^711^, 



Hflsl<?i^ ^^(covariance matrix)°lsf ^: «fl , ifeflriCobservat ion class) 



exp(~ tZ-m-f}Q-\Z-my> 



E-) ^ IS) El ^7} ^o^ig, «-3£ P(Z | Q) (2«) /v |ei 1 " ofl 

4^ 7jl^>*>^ ^Til;* i$-*H=- ^ zfl^l ^ 2.^^ . 

[3^8" 61 

AV%<*\ #7} (b) ^7i)^, 

Z = Z-m <t>o^ <go_ ^Hij^cy^ ^^<2o| 21-57 j^-ft- g) e) ( ort honor ma 1 
eigenvectors), ^ tflz}- :□.-£}- diagonal e i genva 1 ue ) °1 A Kk ^fl , -Sallel^i^ ^ 
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(observation class) ^3-^] ^ ^] z 7\ ^ -g-3E p & I «- 

p<7 I Q) = 



^ Af 



(2*p) 



{N-Myi 



7jfl^] 



3-^ ^ 



7] 



^11^1 91°]*] , #7] (c) ^^}^, 

^ Al^^iflo^ zfl^o^ ^s-nVsti-i^i (Hidden Markov 



Model: HMM)* ^>-§-^>^ S^Rr ^};% i^Rr ^£-5. ^ 7fl^] 



8] 



^17^H1 91°]*], 



#7] «]^u>^ti.£^(HMM)-^, 



{ "* } , S ^ #3) H n^l^r ^ « iM #Efl ^£5} ^- nfl, 

Aj-Efl H={<7„ <? 2 , ...,<?„} <^ Hjtq^. Z\] O] Ei 7l^S. ^^S) 
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[^t 1 ^ 9] 



(a) ^eflojs-ofl ^ -g-*]oi ^ofl jl^i BjiEilr-g- ^*H=. £-7jj ; 

(c) ^€ ^Eflofl tftsH ^>-§-^H t^*! S C I A>^o.5.«-Ei 

10] 

^19%H1 &<H>H, #7) (d) #3]ir, 

T^r Hl^^. *1€^ ^sRr HE^Jo) t^fl^ Z " Z » — Z ^r 

^^11 *^ U^. 
111 

^110^] >y-7i 

EMCexpectat ion-maximization) ^Jl^^^- *Mi-*H <a<H*l^ #3) J°S. 

M-S. olXI hV»J 
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